Embryonic CNS macrophages and microglia do not stem from circulating, but from extravascular precursors.
Invasion of mesoderm-derived cells into the developing spinal cord and brain has been shown to produce early central nervous system (CNS) macrophage and microglia populations in avian embryos. A triplicate mode of entry has been proposed: through the endothelial wall of CNS blood vessels; from the ventricular cavities; and through the pial surface. Invasion of circulating blood cells (monocytes) has not yet been proved in embryonic CNS. This report demonstrates: 1) the use of chick-quail blood chimeras by way of parabiosis (two embryos in one egg); 2) the use of QH1 monoclonal antibody for detection of quail cells circulating in chick blood vessels; 3) the presence of extravascular QH1-positive cells (macrophages) in E7-10 CNS in parabiosis quail, and their absence in parabiosis chick. We conclude that avian macrophages/microglia precursors do not penetrate through the wall of embryonic CNS vessels. In combination with published results, this finding strongly supports the view that invasion of migratory macrophages from the pial surface and proliferation inside the CNS generate all microglia in avian embryos.